Multidrug resistance. Clinical opportunities in diagnosis and circumvention.
Increased P-glycoprotein expression has been shown to be the molecular cause of multidrug resistance in tumor cell lines. Sensitive immunohistochemical and molecular biologic techniques have been developed to detect P-glycoprotein/mdr1 mRNA expression in clinical samples of tumors. We have reviewed the tools now available for assessment of P-glycoprotein expression in the clinic, the current evidence for a relevant role of the protein in mediation of resistance to chemotherapy, and one strategy used to overcome therapeutic failures due to multidrug resistance. It is now recognized that low levels of increased P-glycoprotein/mdr1 mRNA can occur at diagnosis and during the course of treatment in some cases of acute myelogenous leukemia, non-Hodgkin's lymphoma, multiple myeloma, breast carcinoma, rhabdomyosarcoma and undifferentiated sarcoma of children, neuroblastoma, and retinoblastoma, and these relatively low levels of mdr1 overexpression appear to be associated with poor prognosis. In contrast, it has not been established whether a multidrug resistance mechanism is the rate-limiting factor in response to chemotherapy in carcinomas that arise from tissues normally expressing increased P-glycoprotein. Clinical trials have been initiated to determine whether pharmacologic chemosensitization improves the outcome of chemotherapy-treated malignancies. Preliminary results suggest that chemosensitizers can modulate the effects of increased P-glycoprotein in low-expressing tumors for which effective multiagent chemotherapy is available. Further research is needed for more potent chemosensitizers or combinations of agents that can be used more effectively. The successful circumvention of chemotherapy failure by chemosensitizers will ultimately establish the clinical relevance of the P-glycoprotein efflux mechanism.